ABSTRACT. A six-month-old Japanese Black bull was found to have no left testis in the scrotum. A fist-sized mass was palpated per rectum. Two months later, hCG was injected and blood samples were collected before and after injection. No testosterone response to hCG was observed. On the cut surface of the excised mass, most of the mass was composed of homogeneous adipose-like tissue. The rest of the surface was composed of a well-circumscribed testicular parenchyma-like tissue (18  16  15 mm). Histology revealed diffusely distributed mature adipocytes and septa of fibrous connective tissue. Neither germ cells nor spermatozoa were observed in the seminiferous tubules. A diagnosis was made of fibrolipoma and aspermatogenesis of the left cryptorchid testis.
Cryptorchidism is rare in cattle in comparison with other domestic animal species such as horses, dogs and pigs [1, 20] , and testicular neoplasia in cattle has been seldom described [6] . This short communication describes a case of bovine testicular fibrolipoma in a young bull with unilateral cryptorchidism.
A six-month-old Japanese Black bull, from which a normal right testis had been removed, was found to have no left testis in the scrotum. On rectal examination, a mass of approximately 10  10  8 cm was palpated to the left of the bladder. No other clinical signs were observed and the animal had a normal appetite.
When the bull was eight months old, plasma testosterone concentrations were measured. Human chorionic gonadotrophin (hCG; 3000 IU) was injected intramuscularly. Peripheral blood samples were collected five minutes before (D0), three days after (D3) and five days after (D5) injection. Plasma testosterone concentrations, determined by chemiluminescence immunoassay (Architect analyser i2000, Abbott Japan Co., Ltd., Tokyo, Japan), were 422, 468 and 363 pg/ml on D0, D3 and D5, respectively.
At nine months old, the bull was hospitalised. Transrectal ultrasonography of the mass was performed using Bmode equipment (LogiqBook XP, General Electric Company, Fairfield, CT, U.S.A.) and a linear 8.0 MHz transd u c e r ( T 7 3 9 -R S , G e n e r a l E l e c t r i c C o m p a n y ) . Ultrasonography depicted a structure with a loss of homogenous echogenicity consistent with testicular parenchyma, and loss of the hyperechoic line of the mediastinum testis and with multiple hyperechoic areas. On rectal palpation, no abnormalities were detected in the internal accessory sex glands and other organs in the abdominal cavities.
Laparotomy was performed through a left paramedian incision to excise the mass. The mass (10.5 × 9.5 × 7.0 cm, 415 g) had an elastic texture and was enclosed by a smooth, glistening, vascular capsule (Fig 1a) . On the cut surface, most of the interior of the mass was milky-white and composed of homogeneous adipose-like tissue. The rest of the surface was composed of a well-circumscribed testicular parenchyma-like tissue, measuring 18 × 16 × 15 mm (Fig  1b) . Normal testicular architecture, such as the mediastinum testis, was not present.
Tissue samples of the mass were fixed in 10% buffered formalin and routinely processed for paraffin embedding.
Four m-thick sections were deparaffinised, dehydrated and stained with Haematoxylin and Eosin. Histologic examination of the mass revealed diffusely distributed mature adipocytes, septa of fibrous connective tissue and occasional cystic structures in the adipose-like tissue (Fig 2a) . Mitotic figures were rare. Neither germ cells nor spermatozoa were observed in the seminiferous tubules in the testicular parenchyma-like tissue (Fig 2b) . Group of interstitial cells lies in scarcely between the seminiferous tubule, but not in mature adipose and fibrous tissue. On the basis of these gross and histologic findings, a diagnosis was made of fibrolipoma and aspermatogenesis of the left cryptorchid testis.
In this bull, the basal testosterone level was comparable to those observed in normal eight-month-old bull calves [10] . However, no testosterone response was observed in this case after hCG injection, as opposed to the response seen in mature bulls after hCG or gonadotrophin-releasing hormone (GnRH) analogue injection [5, 18] . In our previous study using 2 normal seven to eight-month-old bull calves, the average plasma testosterone concentrations, determined by the same immunoassay as used for the present case, were 580, 7175 and 9060 pg/ml on D0 (=injec-tion of hCG; 3,000 IU), D3 and D5, respectively (unpub-lished data). Testosterone response profiles, which were similar to the present case, have been reported in unilaterally cryptorchid calves [8] . Post-hCG plasma testosterone concentrations have been reported to be positively correlated with testis weight in horses with unilateral inguinal cryptorchidism [3] . Lack of testosterone response to hCG in the present case may have been associated with the small volume of normal testicular tissue.
Incidence of testicular tumours is low in bulls and reports include interstitial cell tumours, Sertoli cell tumours and seminomas [4, 6, 14] . Fibrolipomas have rarely been reported in cattle [13] and to the best of the authors' knowledge, this is the first report of testicular fibrolipoma in a bull. The aetiology of this condition is not well understood, even in human medicine, where testicular fibrolipoma is an uncommon benign tumour [9, 15] . In contrast, fibrolipoma of the spermatic cord is the most common non-testicular tumour [11] .
Aspermatogenesis in the present case is likely secondary to cryptorchidism. Incidence of cryptorchidism is relatively high in dogs and it is well documented that cryptorchidism and advanced age are major risk factors associated with testicular tumours in dogs [12, 16, 19] . In addition to the present case, where the tumour was diagnosed at nine months of age (the mass was initially palpated per rectum at six months of age), tumours in other newborn and young cattle have been reported [2, 6, 17] . Testicular tumours in bulls may not be as age-dependent as in other species.
Although surgical removal of cryptorchid testes is a common veterinary practice in the beef industry, it is not always successful. The cryptorchid testes can be located as far into the abdominal cavity as the kidney, making them too deep to remove. Even cryptorchid testes that are physically accessible are sometimes left in place while the animal proceeds to fattening. Because of this, testicular tumours in young bulls may be more common in the field than the scarce literature represents. In human medicine, measurement of serum -fetoprotein provides a significant tool for the diagnosis of testicular tumour [7] . Such a tumour marker may be useful for a specific diagnostic application for bovine testicular tumour. Further investigation is warranted to clarify the aetiology of cryptorchidism and testicular tumours in bulls.
